Quantitative determination of the infectivity of the proviral DNA of a retrovirus in vitro: Evaluation of methods for DNA inactivation.
All viral vaccines contain contaminating residual DNA derived from the production cell substrate. The potential risk of this DNA, particularly when derived from tumorigenic cells, has been debated for over 40 years. While the major risk has been considered to be the oncogenicity of the DNA, another potential risk is that a genome of an infectious virus is present in this DNA. Such a genome might generate an infectious agent that could establish an infection in vaccine recipients. To determine the quantity of a retroviral provirus in cellular DNA that can establish a productive infection in vitro, we developed a transfection/co-culture system capable of recovering infectious virus from 1 pg of cloned HIV DNA and from 2 microg of cellular DNA from HIV-infected cells. We demonstrate that infectivity can be reduced to below detectable levels either by lowering the median size of the DNA to 350 base pairs or by treatment with beta-propiolactone. From the amount of reduction of infectivity, we calculate that clearance values in excess of 10(7) are attainable with respect to the infectivity associated with residual cell-substrate DNA. Thus, the potential risk associated with DNA can be substantially reduced by degradation or by chemical inactivation.